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The studies of kidney transplantation have・ been described by many surgeons 
since th~ records by ULLMAN and DESTELLO (1902), CARREL ari.d GUTHRIE (1905) 
etc., but al their reports had been experimental reports untill ・recent time, because 
it was impossible to check e伍cientlythe suppuration and thrombus-formation・, 
which are most important for the transplantation of whole organs. 
Recently the vascular surgery has advanced remarkably · ~5 a result of the 
improvement of antibiotic substances and anticoagulants. Consequently the study 
of the transplantation of whole organs has been stimulated, although there stil 
remains even at present in case of homotransplantation the various mysterious 
phenomenons which must be a result of biological reaction and cause interrupting 
the success of transplantation, in spite of these di伍culties,the homogenous trans-
plantation of kidney in the human was performed recently by LAWLER et al. 
(1951), SERVELL (1951) and Kuss et al. (1951) etc .
These experimental studies have been performed by various methods of trans-
plantation, that is, transplantation in to carotic, femoral, illiacal, splenic or another 
abdominal great vessels etc .
The transplantation into femoral vessel or carotic vessel is rn easy in the point 
of technique that some investigators admired these method5. 011 the other hand, 
Flo叩s~o, Carrel and Guthrie, and the other authors et al. stressed the importance 
of pl~cin,5 the organs within the abdom'nal cavity and recommend the transplan-
tat ion、withinthe abdominal cavity, because the kidney transplanted by th's method 
L n俳句pressedby the surro」nding-organsand (an maintain ‘the normal blood 
pressure and temperature of the kidney. 
A~c;ording to this method, fur'ther more, it is possible to utilize the abdominl 
great vessels for anastomosing the vessels and to avoid the formation of thrombus 
which .is apt to occur in the case of suturing of small vessels. 
Therefore, we began to make the studies of auto-transplantation utilizing the 
methdd of kidney transplantation within the abdomianl cavity. 
METHOD AND MATERIAL 
!his study of transplantation was performed on the mongrel dog. Heparin and 
(This research was supported by the subsidy for scienti自cResearch from the Japanese Educational 
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other anticoaglants, were not utilized, except local using of sodium citratum dur-
ing of suturing of vessels. If'! で？一一一軍一七『「
Fig. 1. shows our reformed or originated 
operative apparatuses for kidney transplan-
tation within the abdominal cavity. These 
are as follows : (a) of Fig. I. is a needle-
holder with long handles, reforming Boyn-
ton’s one; (b) is a double hemostatic clamp 
with long handle5 and str ng blades reform-
ing Ki,1}1oto’s one ; ( c) is an apparatus 区孟重出L←」ι」ユ＿＇.＇＿＿！ • ド ぽ • ＇ ' 
which holds to五xthe transplant and keeps Fig. 1 (SITT凶edoperative apparat凶esfor 
away the bowels from slipping into the kidney transplantation within the abdominal 
space around the suturing place of the cavity. 
vessels ; ( d)is a hemostatic clamp with long handles and small blades for dog’s 
vessels ; ( e) are two s三riesof curved s ・isっrswith the more longer handles, reforming 
Satinsky~s scissor ; ( f) is a holdin三barof hemostatic-clamps reforming Carbon’s bar 
; (g) is a holder of the edge of the openirg of the vessel-wall during the sutu-
ring, and (h) are curved hemostatic clamps with long handles, and strong and 
narrow blades of variuus sizes reformit~g Satinsky’s hemostatic clamp. 
Braid blads silk on a atraumatic needle, which is made by Tatebeseishudo Co・9
was use.d through out in suturing of vessさls. The function of the kidney was 
determ:ned by observing the urinary excretion from the urinary五sulaof the 
l:lreter at the abdominal wall, which is made by means of inserting a polyethylen 
tube intp the ureter during the first few weeks after the operation. 
METHOD OF OERATION 
Fig. 2. shows the four methods of autotransplantation 
which have been performed in our experiments. 
In the first type, the renal artery is cut-o首 together
with a fusiform包apof the wall of the aorta surrounding 
its moqth. The renal vein itself is cut-o任 r.earit’s root. 
The kidney is removed and irrigated by: physiological saline 
salt solution, and these vessels are anastomosed again to 
their original dissected place. 
In the second type, the renal vein and artery are dis-
sected at the point near its root and removed. The open-
ings thus produced are closed simply by suturing. The 
transpl~pted vessels are sutured to the edges of other 
suitable曹 openingswhich are made in each abdominal great 
vessel, and both renal vessels are thus anastomosed to the 
abdominal great vessels. 
In the third type, the renal artery and vein are dissec-
ted together with the fusiform flaps of the wall of the 








Fig・ 2 The method of op~ra­
tion and it’s result. 
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of these patches of great vessel wall are sutured to the edges of the suitable open-
ings which are made in each abdominal great vessels. This was performed by Carrel 
et al. in the case of homotransplantation and nominated as the押PatchingMethod." 
In the fourth type, the irtner iliacal artery and vein of the dog branch not 
from the common iliacal vessels as in the human body, but the Aorta and the 
Vene cava branch off the both sides of the external iliacal vescels and immediately 
afterward branch off the both sides of the inner iliacal vessels and as a result there 
only remains Vasa. sacral. media. 
Therefore, the renal artery dissected at the point near its root is made end-to-
end anastomos'.s to the small Aorta before the division o妊 bothsides of the inner 
iliacal artery, and the renal vein is made side-to-end anastomosis to the external 
iliacal vein. Of course, the openings produced by the dissection of the renal artery 
are closed by a simple suturing. 
In all these experiments a polyethylentube is inserted into th~ ureter, way up 
into the pelvis of the kidney. The catheter is, then, tied in place with a catgut 
ligature around the distal end of the ureter. This ligature retains the catheter 
and controls bleeding from the ureter. A silk suture is used to fix the ureter to 
the edge of the stab wound of the abdominal wall near the dorsum of the anim・ 1. 
The catheter is left in place for a few weeks. 
RESULT AND DISCUSSION 
The cause of anuria ; Table I. shows the causes of anuria in these experiments. 
The 付Excellent”inthis table means the continuing of urination of the transplant 
during the life time of the animal after the operation. The results of each ope-
Table I. R~sults of Experiments 
百eth司王f--"NO.古f Result Cause of anuria and other complications in early stage Operation Experiment 
lst type No. lO poor Thrombus in vein 
’P No. ll ／~ Stenosis and thrombus on suturing line of vein ， No. 2 ’P Thrombus in vein ， No. 23 ， Thrombus in vein 
2nd type No. 12 poor Stenosis and thrombosis on suturing line of vein 
， No. 16 ’F Stenosis and thrombosis on suturing line of vein 
3rd type No. 2 poor Slight stmosis and thrombus on suturing line of aortic 
wall, and post-operative bleeding 。 No. 24 ’F Thrombus on suturing・ line of vein 
’P No. 25 fair Thrombus and bleeding on the 7th day after the opera-tion 
’P No. 31 poor Embolism in五rstbifurcation of renal artery as a result 
of flowing of blood clot formed during the suturing 
’P No. 33 excellent ， No. 34 ゲ Local peritonitis due to remaining absorbent cotten in 
abdominal cavity, and adhesive intestinal obstruction 
’P No. 35 I? 
’F ;¥ 0. 17 fair Post-operati¥・e bleeding on ll th day after operation 
一一一一一一一 一一一一一一一一一
4th type No. 32 poor Stenosis and thrombus on suturing line of vi:sels. 
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ration method are s下ownin Fig. 2. 
All the methods, in which the renal vein it:elf is dissected, are apt to produce 
thrombus on the s叫uringline as shown in the Ist and 4th type of Table I, for 
the vessels are too thin and small. • 
The method employed in 4.th type is particularly di伍cultto make a suita.ble 
opening in the small external iliacal vein and to suture the patch with the renal 
vessel without stenosis, because these vessels are very small. According to the 
method of 3rd type, the thrombus on the line of suture is not produced so fre-
quently and this method seems to be most excellent, because the larger vessels 
are used for anastomos:s. 
Table I. show5 the results of our experiment. The two cases which are des-
cribed as ・＇Fairin that table are No. 25. andNo. 37. of Experiment." They died 
on the 7th and 11th day after operation because of post operative bleeding. The 
,other three cases contirwed the'r urination for a long duration after transplantation. 
In the ・34th experiment the urination from the urinary五stulaafter the transplan-
tation ceased temporarily because uf the sharp bending of the polyethylentube 
inse. ted into the ureter, but no sooner was the inserting method of that tube 
improved, than the urination began again. 
This case passed away on the 20th day after transplantation because of absor-
bent cotten remaining within its abdominal cavity, local suppurative peritonitis 
and adhesive intestinal obstruction. And also this case combined the slight hydro司
nephrosis of trar splant. • 
In the 33rd experiment, the polyethylen tube inserted into tl-.e ureter was 
immediately obstructed by blood coagulum on the五rstday after the transplanta-
tion, but exchanging it with a new tube, the urination began again. 
In this case urination continued for 6 
months until the animal was s:tcri自Ced.
Fig.3 Hydroncphr・osisof the 33rd exp口i凸1ent.
Ovcrdistension of p2h・is and a thining of cortex 
• are noted. 
Fig .4 Microscopic £ gurc of the cortex of the 33rd 
experiment. The thin wall of a hydronephrotic sac 
is composed of some remaining enlarged tubules 
and atrophic tubules with cast. 
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The kidney of this specimen showed distinct hydronephrosis. The Fig. 3. and 4. 
show the hydronephrosis of this specimen, in which a over distention of the 
pelvis and a thinning of cortex were noted. Th巴 tubulesshrank in size but a 
few glomeruli rerrained normal. The thin wall of an hydronephrotic sac was 
composed bf a small segment of atrophic tubules and remained enlarged tubules 
with cast, some hyaline glomeruli and normal glomeruli. The Fig. 5. shows the 
Fig.5 Microscopic figure of marrow of th巴 3r・d
experiment. An in自ammationwhich large mononuc-
lear leucocytes and lymphocytes predominate spreads 
chiefly through the interstitial tisues marrow. 
Fig.6 The ureter of the 33rd experiments is 
enlarged and thickened as a result of the 
stricture at the portion of abdominal wall of 
urinary五stula.
microscopic figure of its marrow. An inflammation which large. mononuclear 
leucocytes and lymphocytes pr巴dominatespread chiefly through the interstitial 
tissues of the marrow. The Fig. 6 shows the microscopi五gureof its ureter. The 
ureter was enlarged and thicked due to the stricture at the portion of the abdo-
minal wall of the urinary fistula. The epithelium of mucous membrane and sub-
－ 
mucous connective tissue of the ureter increased remarkably, and there was an 
infiltration of cells in which lymphocytes and large mononuclearcytes predominated. 
According to these五ndings,we can assume that an abdominal urinary五stula
itself and the stricture of its opening must be the cause of a chronic ureteritis, 
pyelitis, interstitial nephritis and hydronephrosis. 
In the 35th experiment, the tube inserted into the urinary五stulawas pulled 
out by the dog itself on the 7th day after the operation and the urination ceased 
temporarily for a few days, but began to excrete again when a new tube was 
replaced. The duration of urination was for 3 months. Then it gradually ceased 
and the urinary fistula was completely closed. 
This dog was sacrificed 6 months after the transplantation when it was used 
for another experiment on the auricle of the heart which caus巴dblood stagnation. 
In this case the transplanted kidney showed a remarkable contracted kidney ぉ in.
Fig. 7 as compared with the untransplanted kidney of the other side. A hydro-
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nep hrosis was found distinctly in the 
sectionary surface of its specimen. Fig. 8 
shows that microscopic figure. 
Fig. 7 The transplanted kidney and. untransplanted 
kidney of the 35 th experiment. The transplanted 
kidney show.s a remarkable contracted kidney com-
pared with the untransplanted kidney of the other 
sidι 
，ぞ
Fig.8 The microscopic figure of the 35 experiment. 
The thin wall of an hydronephrotic sac is composed 
of some remaining enlarged tubuks and atrophic 
tubules with cast. The stagnation and bleeding are 
found, for this dog was sacrificed when it was 
used for another experiment on the auricle of the 
heart which caused blood-stagnation. 
The histological耐idingof the kidney was almost identical to that of the. 3.~t~d 
experiment, but the infiltration of cells and thickening of the wall of the ureter 
were not so remarkable in this case as in the 33rd experiment. Necrosis was not 
found anywhere and a few normal glomeruli and tubules stil remained. 
DISCUSSION AND SUMMARY 
The most important causes of failure are the thrombosis-and stenosis on the 
suturing line. Particulary in the method of suturing small vessels the thrombosis 
occurs in almost all of the叩 butthis result is unavoidable in the small vessels due 
to its lower blood pressure and slow stream. Therefore if we are going to avoid 
these greatest causes of failure, it is assumed that the kidney transplantation 
should be performed so as to utilize the great vessels for anastomosis. From such 
a view point, it is natural, in our opinion, that the 3rd type-method had gained 
the best result. As to the other causes of failure of this transplantation, there 
are secondary haemorrhaging, stenosis on the suturing line of the vessels, perito-
nitis, and bowel obstruction etc., but al these causes can be avoided by means 
of our various skillful procedures and the application of antibiotic in our opinion. 
As to the tardy complication which was observed a long time after the operation, 
there were hydronephrosis, ureteritis, pyelitis, ascending interstitial nephritis etc .
As has been previously mentioned, it is assumed as a result of pathological 
studies, that the hypronephrosis must occur due to the scarred stenosis at a portion 
of the abdominal wall of the urinary £stula and also uretritis, pyelitis and intersti-
tial nephritis may occur according to the infection through an urinary五stula.
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Therefore these tardy complications must be prevented by means of a suitable 
procedure of the urinary fistula, in our opinion. And if this is done, the succesful 
autotranplantation of the kidney will be possible. 
But there is still now one doubtful problem, that is, as has been previously 
mentioned, the contracted kidney as a tardy complication, which is usually com-
bined with the hydronephrosis, uretritis, and chronic interstitial nephritis. 
The followi g facts may be considered as to the cause of it : 
(I) A degeneration and an atrophy takes place in the transplanted kidney 
due to the stopping of blood circulation to transplant during the suturing of 
the vessels. 
(2) The blood circulation of the transplanted kidney has been decreased, as 
Carrel had described it, owing to the scaring stenosis of adjacent tissue of a 
suturing line of vessel. Such scaring was serious in our cases too. 
Conclusion 
1) Some new apparatuses for transplantation of kidney are described. 
2) Th巴 methodapplying the Carrel’s patching method for autotransplantation 
is the best among the four metods of our experiments. 
3) In the case of autotransplantation, the greatest cause of failure is a throm-
bosis on the suturing line of the vessels. And besides, the other remaining causes 
are secondary haemorrhage from the suturing line, stenosis of the suturing line, 
peritonitis and contracted kidney etc・. As to the tardy complication, perito-
nitis, ureteritis, interstitial nephritis and hydronephrosis etc. are observed. 
4) It is assumed t'・at in our autotransplantation of kidney that all the causes 
of failure in the early stages and almost all the tardy complications, except 
the contracted kidney after the transplantation, the cause of which is not clear 
at present, can be surely prevented by means of the adequate surgical procedure 
and precaution. 
(The main point of this record was reported on 7. Oct. 1952. at Kinki Surgical 
Society.) 
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